Introduction
It is genera.!ly assumed that beyond a few source radii, seismic waves propagating outward from the source are in elastically linear material, i.e., in material where stress is linearly proportional to stra. in. Assuming linear response, recorded spectra from seismic waves are used to estimate the magnitude of the source, characterize high frequency roll-off (important for seismic discrimination purposes) a. nd model source pa. rameters. A nonlinear relationship between stress and strain (nonlinear elasticity) means that kequency components of a wave multiply with each other leading to t. he creation of sum aM difference fi'equency waves along the propaga. tion path and tlxe failure of wave superposition. We have conducted ultrasonic experiments to study t!•e spectral alteration that takes place along the wave propagation path. Based on our laboratory results we have modeled seismic wave propagation from moderate sized earth- is an excellent way to determine the extent of nonlinear response in the earth. We are currently conducting small-scale explosive tests in the field for this purpose and in the future we will study data from earthquakes and nuclear blasts.
